Permanent neonatal diabetes mellitus and neurological abnormalities due to a novel homozygous missense mutation in NEUROD1.
The basic helix-loop-helix (bHLH) transcription factor, neuronal differentiation 1 (NEUROD1) (also known as BETA2) is involved in the development of neural elements and endocrine pancreas. Less than 10 reports of adult-onset non-insulin-dependent diabetes mellitus (NIDDM) due to heterozygous NEUROD1 mutations and 2 cases with permanent neonatal diabetes mellitus (PNDM) and neurological abnormalities due to homozygous NEUROD1 mutations have been published. A 13 year-old female was referred to endocrine department due to hyperglycemia. She was on insulin therapy following a diagnosis of neonatal diabetes mellitus (NDM) at the age of 9-weeks but missed regular follow-up. Parents are second cousin. There was a significant family history of adult onset NIDDM including patient's father. Auxological measurements were within normal ranges. On laboratory examination blood glucose was 33.2 mmol/L with undetectable c-peptide and glycosylated hemoglobin level of 8.9% (73.8 mmol/mol). She had developed difficulty in walking at the age of 4 years which had worsened over time. On further evaluation, a diagnosis of visual impairment, mental retardation, ataxic gait, retinitis pigmentosa and sensory-neural deafness were considered. Cranial magnetic resonance imaging revealed cerebellar hypoplasia. Molecular genetic analysis using targeted next generation sequencing detected a novel homozygous missense mutation, p.Ile150Asn(c.449T>A), in NEUROD1. Both parents and 2 unaffected siblings were heterozygous for the mutation. We report the third case of PNDM with neurological abnormalities caused by homozygous NEUROD1 mutation, the first caused by a missense mutation. Heterozygous carriers of the p.Ile150Asn mutation were either unaffected or diagnosed with diabetes in adulthood. It is currently unclear whether the NEUROD1 heterozygous mutation has contributed to diabetes development in these individuals.